Cigarette smoke-induced pulmonary endothelial dysfunction is partially suppressed by sildenafil.
Cigarette smoke mediated oxidative stress and endothelial dysfunction are important processes in the pathogenesis of several lung disorders. In this study we evaluated the effect of PDE5 inhibition on pulmonary artery endothelial dysfunction induced by cigarette smoke in vitro. Human pulmonary artery endothelial cells (HPAEC) were incubated in the absence or presence of PDE5 inhibitor sildenafil (10 nM-1 microM), PKG agonist 8-Br-cGMP (1mM), or the antioxidants dyphenyleneiodonium (DPI 1 microM) and N-acetylcysteine (NAC 1mM) for 30 min. Then, cigarette smoke extract (CSE) was added for 24h. CSE (2.5-10%)-induced ROS generation was suppressed by DPI, and partially reversed by sildenafil and 8-Br-cGMP. Decreases in intracellular levels of cGMP and extracellular NO induced by CSE were reversed by sildenafil and DPI. Furthermore, CSE-induced pg91(phox) and PDE5 mRNA overexpression were suppressed by both sildenafil and DPI. CSE (2.5-10%) induced upregulation of IL-6, IL-8 and Ang-2, and decreased Ang-1 expression in parallel to apoptosis which were partially suppressed by sildenafil, 8-Br-cGMP, DPI and NAC. This study demonstrates that PDE5 inhibition attenuates the oxidant burden and the inflammatory and remodeling effects of CSE in human HPAEC which may contribute to the therapeutic value of PDE5 inhibitors for pulmonary disorders coursing with endothelial dysfunction.